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(65) spreizbarer Metrizonaufnahmedom, Keilschteber, 
etistischer Schieber. Doppelgelenk. vertikal bewegliche 
Fuhrungsplatte, federnde Fuhningsplatte. ketna 
MaBabweichungen, ketna Schnittrander 
(67) Ziel dar Erfinditng 1st as, aina Vorrlchtung zum Lochen 
von Langldchern in Rohra zu entwickotn. mlt doren Einseti 
MaBaDweichungen bairn Lochen das Rohres und 
Baschadlgungen am MaUlzanaufnahmedorn varmiadan 
warden, wcbel dta Schnittrander nacharbeitungsl rel 
ausgefuhrt aaln soltert. Dies wtfd erretctiL indem mittals 
sines spreizbaren Mitrizcnauf nihmedof n», zu dam ain 
Ketlschieber gehftrt, dar an dar oberen Grundplatte 
befestlgt 1st und ain ScWoboc mlt elastischen Bementen 
vom Ka8 schieber in vertikaler Richtung durchdruns^n wistf. 
so daS dar elastische Schieber mittals ainas varbindendan 
Doppelgelenk* rrot dar Betatigungsstange, diadurch 
Fuhrungsschaiben in dar Auf nahme axial verschteWich 
gef uhrt ist, eine bawagliche Einheit darstem. wobei sich an 
darem Ende die Mitnahmerscheibe im Schiabakeit 
befindat. Im Zussmmemvtrfcen das epreizberen 
Matrizanaufnahmadornas mit dar vertikal beweglichan, 
fadamd gefuhrten Fuhrungsplatte wird nun das Lochen in 
seiner zeitfichen Abfolge realisiart rig. 1 
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Vorrichtung «im lochen von Lenglocher n In Rohro. gekennzelchnet dedurch. da am hlnteren 
Endo eines Matri M nau(nahmedorns (1) eln Keilschieber (12) ongeordnet .si. ^r«*.„ 
oberenG.undplatteOIJbefestigt ist, dereinen Schlep 

versehan isl und dar In einem FQhrungskorper (10) glaitand gelagert 1st In vert.kaler R.chtung 
du.chdringt, wobei dar Schiebar (7) mluels Doppalgalank (8) mit e.ner Be.est.gungsstange (B. die 
axiol verschieb.ich in dar Fuhrung (6) dar Aufnahme (17) gelager. *^"7«"*'^ ,dader 
Betatigungsstange (5) alne Mitnehmerschelbe (4) Im Sch.ebeke.l (3) befest.gt is .und e.ner 
Fuhrungsplatte < 18). die mit dar Aufnahme (17 ) (est verbundan ist. durch federnde Omenta (19 
und 20) mlttels FOhrungssaulen (21 ). welche in den oberen und unteren Grundplalten (9 und 1 1 ) 

varankertsind. mit Vorspannung gelagert ist. „ . . . „. . iim...h 

VorrichtunflnachAnspruch1.gekennzalchnatdadurch.daBimSchleber|7)e.nGle.tstuck(26)und 

oin elastlsches Element (24) angeordnet sind. .-..tiici.in.i.cifcrho. 
Vorrichtung nach Anspruch 1, gekennzelchnet dadurch. daB das GlertstOck (26) ein elastwches 

Element ist. 
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Anwe'n dungageblet der Erfindung 

Oi. Erfinduno lino* Verwendung in der rnetatlvererboH.ndenlnduMrie; *o behnMamiae im Me.alleieh.bau. MeUumobalbau. 
(Or den Geiustbau Oder aber MetetlgelArKlerbeu. 



Charakterltllk der bekannten lectin lichen l«sungen 



Fur da. Lochen von Rohrwandunoen sind Vorrichtungen mil und ohn. Geg.nma.riie bekannt °" l ~'T^ l ?^ nmt ' irt 
Elnai^n) hrt durch dan oinl.chon W.rkreugeulb.u Vortefle. |adoch IN dar ^^^'^^ *"* * 
Rohrabmesaunoen und QueliUttfordertingon. Mark elngeachrtnkl und gegenwartlg nod> nlcht erforsehl. 

Sehneldarampel. NadVteilig dar leutganennten LS.ung isl dar aul relel.v groOe Rohrdurchmeaser emgesehraiAte 

da* mnere das Rohres elngatuhrtem MatrinwvAumehmedorn. Urn eln Wchtea Aufachleben *r*BoJ«. •u' den 
^r^mehmedom n, gew.h.Ms.en ur* Form- und kUaebwe^ungen da. Roh,., aus*gtolch«, l.t bek™.. dan 

m£» h^F^m-und MaBobwelehuogen dea Roh... relch, jadochdi. Anordnung am.. * 
Obalaslsicheaing IGr dan MetrUenAufnehmedorn nkhi aus. 8oi Abwekhungen vom Rohr-AuB^rchroeiter taw.der 
^UMhgMMg dea Matriien-Aufnehmodorr^^hl balm SprelwndesDornea.ordema^n.l.ch.n 
"vo^flZ Ku,cL«aer b, gegenuber dem SolWurchm.,** ru ^-^^^^^ ^ 
Schneldrlchtung) wte auch In der Ourchfuhrung de.Sctu.etdvorg.ngea IRohrdurchmMser Mgeg*"M« dem Solldurchme.aer 
™ klaln - etafleS.las.ung In SchneWrlcMung) rnoglich und k.rm mr Zers.orung der Sdme.<to.nr,ch.«ng (Ohmn. 

ZlaldwEfflndung 

e u.n..7idrf«Frfl n d U na. B lrw Vorrichtung turn Lochen voo Langlochwn in Rohm ni entwiekem. mi. deren EinsaU 

M,££«n^^ i^w.rdrm.wob.ld.e 

Schftittr4nd«r nachae-bettungsfr&l wsQOfOhrt sein soltan. 

Oittaguna d»» Www* dtr Erfindung 

D«, Erfinduno Beat die Auiatb. zuflrund.. erne Voc ricHung mm Hecttollen von Ungldcherr. in Rotueiu •chaffen. wobe. das 

warden und Innrndurchmesserinderungon das floh.e. eusgeglichen warden. BBhr .H«e vartaufende Lanoldcher 

Frfindunosoemsa wird die Aulgabe mil einar Vorrichtung geldsl. indem in Lingsrv-htunn lur Rohrachae vartaulence uinniocnar 

locherw)eRohri S ld.b..W»umAn«nlagbundauldenM.lri»nou(nahrnedorn.u.ch.eban :m .lbegmne n domPre SM n»o-sc 
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1 rwchdem 



a- -MM, Bw . 0O no der oberen Grundpl.Ue. die miuela KeBtchiebef . Schleber. Beliugungtmnge und 

Ve3n^mdd«r wai.eran Villon Ve»«chleb«ng der «*.r.n GrumlpleU. <U» n, M«^> *^£ST 
P^emanta in den ober.n Fuhrung.hOI»en. die g.gen dr. K»fl der Fedeferemente. wtlche u ^«'^^*^ tt r. 
S^S* m^rt d.r v.rt!tol£v™gb.r,n Fuhnmg.plau. auf dla ,rtn.U«n. *^^T£S!^L 

™„d.7^^^ 

Sthlebekeil und dor Aufl.g». um d.nech i. B. pneurr*ti»eh entternt ni warden. rt .. Rn K,_ vom 
hur^M* Rofhe-dOBO ertolgl Jet* die Ruckfflhrung de. Schn.kto.mp.1. """''^^.^d™ d«r 
M*„..n.u!ruir U ™dorn. wubel die Aufnahme dutch di. F.do, .tenant. u> l.ng. 8uf dam Ron, geh.lten wud. b.» d.r 

unteren Gnmdptouon befesltql. 
Auff0hnmgtb«Uple1 

Dl.ErnndungW.nhandde.ta d.n Rgur.n 1 und 2 «h.m.u.ch dargeelltan Au. I uhrung,b.l*.t. nib., „ l»u«.rt. El 2 ei fl an 
in rf«« Zrichnunoen ist ein. iweckmiBige AusfOhrxingsfofm dor Erfindung dergeetem. Die Voakhtung besOht eu» «™\ 

£ F^^^Tia ^iton in ihrar FederkraA eufemandar abgestlmmte vorgeepenote unlere •chwkhe/a Fedem 19 und 
Doix)fttairfenk»indoegenUb«rtasiung dutch detelaeUa^Etenwtf 24gestehert. 

elistisch. Element* 24. die .m Schiebet 7 eno^ordnei iln* vermledea Ataeenken dec auf den unteien 

Sufi der umgekehrte Vorg.ng .b. Die P0hrun8.pl.Ue 18 wird bai EnllMtung d.r Fadarn 19 und 20 rari, oben beweg... da. 
trai/oornT'd im Durchmalaer r.du»en-dle Vorrfchurng i.. wiado. in Wa,k 6 ,ud<«.ln.hr,»po.i«on. 
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(21) WP B21 D / 323 825 5 (22) December 23, 1988 (44) May 9, 1990 
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Leipzig 7030, DD 

(72) Angrabeit, Hans - Juergen, Dr.-Ing.; Gaebler, Klaus, DD 

(54) Device for Punching Oblong Holes into Tubes 

(55) Expandable die holding mandrel, wedge-shaped slide, elastic slide, double 
joint, vertically moveable guide plate, springy guide plate, no 
dimensional tolerances, no edges of cut 

(57) Goal of the invention is to develop a device to punch oblong holes into 
tubes. With the use of said device dimensional tolerances during the 
punching operation of the tube and damage to the die holding mandrel are 
avoided, whereby the edges are to be cut without any need for reworking. 
This goal is reached by means of an expandable die holding mandrel, which 
has a wedge-shaped slide, fastened to the upper base plate, and in that a 
slide with elastic elements is penetrated in the vertical direction by 
the wedge-shaped slide so that the elastic slide represents a moveable 
unit by means of a connecting double joint with the actuating rod, which 
can be moved axially in the receptacle by means of guide disks and on 
whose end is located the driving disk in the slide wedge. At this stage 
the punching operation is realized in chronological sequence through the 
interaction of the expandable die holding mandrel with the vertically 
moveable, springy guide plate. Figure l 
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Patent Claims: 

1. Device to punch oblong holes in tubes, characterized in that on the rear end 
of a die holding mandrel (1) there is a wedge-shaped slide (12), which is 
fastened to an upper base plate (11) and which penetrates in the vertical 
direction a slide (7) , which is provided with an elastic element (24) and 
can slide in a guide body (10), whereby the slide (7) is mounted with 
prestress by means of a double joint (8) with an attachment rod (5) , which 
can be slid axially in the guide (6) of the receptacle (17), whereby a 
driving disk (4) in the slide wedge (3) is fastened on the other end of the 
actuating rod (5) , and with a guide plate (18) , which is connected 
stationarily to the receptacle (17) , by means of springy elements (19 and 
20) by means of the guide columns (21) , which are anchored in the upper and 
lower base plates (9 and 11). 

2. Device, as claimed in claim 1, characterized in that a slipper (26) and an 
elastic element (24) are disposed in the slide (7) . 

3. Device, as claimed in claim 1, characterized in that the slipper (26) is an 
elastic element. 

2 Sheets of Drawings 



Field of Application of the Invention 

The invention is used in the metal working industry, thus, for example, in 
light metal construction, metal cabinetry, for the construction of scaffolding 
and metal railings. 

Characteristics of the Prior Art Technical Solutions 

There exist devices with and without counter dies to punch the walls of tubes. 
Punching without counter die (entering) has advantages due to the simple 
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construction of the tool, but the field of application is extremely limited to 
the dimensions of the tube and the quality requirements and has not been 
researched to date. 

To punch with a counter die there exist solutions with cutting punches that are 
disposed outside and also inside the wall of the tube. The drawback of the 
latter solution is that the field of application is limited to relatively large 
tube diameters . 

Therefore, it seems especially expedient to punch with a cutting punch, 
disposed outside the wall of the tube, and with a die holding mandrel, inserted 
into the interior of the tube. To guarantee that the tube can be readily slid 
on the die holding mandrel and to compensate for shape and dimensional 
tolerances of the tube, it is well-known to design the holding mandrel so as to 
be expandable by means of a wedge-shape slide or as a moveable lever. 

To avoid unduly high loads of bending moments on the die holding mandrel, a 
bearing surface is provided opposite the cutting punch on the outside wall of 
the tube that is not to be punched. In conjunction with the possible shape and 
dimensional tolerances of the tube, however, the arrangement of such a bearing 
surface alone is inadequate to ensure that the die holding mandrel will not be 
overloaded. In the case of deviations from the outside diameter or roundness of 
the tube, a bending load on the die holding mandrel is possible both when the 
mandrel is expanded prior to the actual cutting operation (tube diameter is too 
large compared to the desired diameter-bending load opposite the cutting 
direction) and when the cutting operation is carried out (tube diameter is too 
small compared to the desired diameter-bending load in the cutting direction) 
and can result in the destruction of the cutter. 

Goal of the Invention 

The goal of the invention is to develop a device for punching oblong holes in 
tubes. The use of this device makes it possible to avoid dimensional tolerances 
during the punching operation of the tube and damage to the die holding 
mandrel, whereby the edges are to be cut without any need for reworking. 
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Presentation of the Essence of the Invention 

The invention is based on the problem of providing a device to produce oblong 
holes in tubes, wherein the holes, even far from the end of the tube, are to be 
cut with a cutting punch and die. 

Deformations, burrs and dimensional tolerances in the cutting area of the hole 
are to be ruled out by the use of a die holding mandrel, which is expandable 
inside the tube, whereby the die holding mandrel is designed in such a manner 
that bending loads, which are generated while cutting and would result in the 
destruction of the die holding mandrel, are avoided; and changes in the inside 
diameter of the tube are compensated for. 

The invention solves the problem with a device, in which oblong holes, running 
in the longitudinal direction of the tube axis, are punched using an expandable 
die holding mandrel, which is located inside the tube. The tube to be punched 
must be slid on the die holding mandrel up to the stop collar. As the press 
feed begins, the upper base plate, which clamps the wedge-shaped, expandable 
die holding mandrel in the tube by means of a wedge-shaped slide, slide, 
actuating rod and driving disk, moves vertically. At this stage following the 
clamping and additional vertical movement of the upper base plate, the tube to 
be worked is put so as not to rotate on the prismatic bearing by means of the 
vertically moveable guide plate owing to the force of the spring elements in 
the upper guide sleeves, which act against the force of the spring elements, 
which are arranged under the guide plates. As the upper base plate continues to 
descend, the actual cutting operation begins as the cutting punch pierces the 
wall of the tube. The resulting waste from the cutting operation falls through 
openings in the die holding mandrel, slide wedge and the bearing, in order to 
be removed thereafter, for example, pneumatically. 

In the reverse order of sequence, the cutting punch is now led back and the 
tube is released from the die holding mandrel, whereby the receptacle is held 
so long on the tube by means of the spring elements until the cutting punch is 
guided out of the area of the punched oblong hole. 



After the worked tube has been removed from the die holding mandrel, the 
is in the start position; and the sequence of operations can be repeated. 
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The construction of the device to carry out the described sequence of 
operations is realized in that the expandable die holding mandrel has a wedge 
shaped slide, which is fastened to the upper base plate, and a slide, which 
exhibits elastic elements and which is penetrated by the wedge-shaped slide in 
the vertical direction so that the elastic slide represents a vertically and 
axially moveable unit by means of a connecting double joint with the actuating 
rod, which can be slid axially in the vertically moveable receptacle with the 
aid of a moveable guide. With said unit the die holding mandrel can be clamped 
inside the tube by sliding the slide wedge, using a driving disk, which is 
located at the end of the actuating rod and which is connected stationarily to 
the slide wedge. The guide plate, which is connected stationarily to the 
receptacle, is held so as to be vertically moveable in predetermined working 
positions by means of springy elements, enclosing the guide columns. The guide 
columns are fastened in the upper and lower base plates. 



Embodiment 



The invention is explained in detail with reference to the embodiment depicted 
as a schematic drawing in Figures 1 and 2. 

Figure 1 is a side cross sectional view of the device. 

Figure 2 is a front view of the device in the opened state (a) and in a 
position just prior to the cutting operation (b) . 

The drawings depict a practical embodiment of the invention. The device 
comprises a die holding mandrel 1 with cutting die 2, which is fastened in a 
provided recess and whose diameter can be changed through axial movement of the 
slide wedge 3. The slide wedge 3 can be moved through a T groove or a dovetail 
groove in the die holding mandrel 1. Recessed in the slide wedge 3 is a groove, 
with which a driving disk 4 of the actuating rod 5 engages. The actuating rod 5 
is guided axially by means of guide disks 6 and connected to the slide 7 by 
means of a double joint 8. The wedge shaped slide 12, fastened to the upper 
base plate 11, engages with the slide 7, guided in a guide body 10, mounted on 
the lower base plate 9. A cutting punch 13 is arranged and adjusted in such a 
manner that during the cutting operation it can be introduced into the die 2 
with the requisite cutting gap. Opposite the cutting punch 13, a bearing 14, 
serving to bear the tube 15 during the cutting operation, is mounted on the 
lower base plate 9. The bearing 14 and the die holding mandrel 1 and the slide 
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wedge 3 exhibit recesses, which serve to remove the waste 16 of the cutting 
operation. The die holding mandrel 1 is fastened in a receptacle 17, connected 
to the moveable guide plate 18. Upper stronger springs 20, guided on the guide 
bolts 21, and prestressed lower weaker springs 19, which are synchronized in 
their spring force, act on the guide plate 18. The springs 19 and 20 are 
actuated over pressure rings 22 by means of guide sleeves 23, attached to the 
upper base plate 11. The sliding wedge 3, the actuating rod 5 and the double 
joint are stabilized by means of the elastic element 24 against overloading. 

In the workpiece receiving position of the device (Figure 2, left side), the 
expanding mandrel, comprising die holding mandrel 1 and slide wedge 3, is put 
into the minimum diameter position. The springs 19 and 20 are relieved up to 
their prestress value. Between the bearing 14 and the slide wedge 3 of the 
expanding mandrel there is a distance that is larger than the wall thickness of 
the tube. Thus, the tube 15 to be punched can be slid without any difficulties 
on the expanding mandrel up to a stop collar 25 located on the same. 

In actuating the press feed, first the expanding mandrel is clamped in the tube 
15 by means of the wedge-shaped slide 12, slide 7, actuating rod 5 and driving 
disk 4 . 

If the diameter of the tube 15 deviates too much, potential overloads of the 
clamping mechanism are avoided by means of elastic elements 24, arranged on the 
slide 7. 

After clamping the expanding mandrel, the force effect of the upper springs 20 
affects the descent of the moveable guide plate 18, mounted on the lower 
springs 19, together with the expanding mandrel, fastened on the receptacle 17, 
and the tube 15 that is slid on. The tube 15 is put on the prismatic bearing 14 
in the lower area of the wall of the tube, thus avoiding by means of the 
springs 19 and 20 too high a bending moment, which could result in the 
destruction of the die holding mandrel 1. 

The rest of the sequence of operations .in the device is designed in such a 
manner that the cutting operation does not start with the penetration of the 
cutting punch 13 into the wall of the tube 15 until the tube comes to bear on 
the bearing 14. The waste 16 generated by the cutting operation falls through 
the openings in the die holding mandrel 1, the slide wedge 3 and the bearing 
14, and can be removed or discarded, for example, pneumatically. In the reverse 
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movement of the press feed, the operation runs in reverse. The guide plate 18 
is moved to the top as the springs 19 and 20 are relieved of stress. The 
diameter of the expanding mandrel is decreased. The device is again in the 
workpiece receiving position. 



[see source for Figures] 
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